Different States of Acrylodan-Labeled 3'5'-Cyclic Adenosine Monophosphate Dependent Protein Kinase Catalytic Subunits in Denaturant Solutions.
Fluorescence spectroscopy was used to differentiate between different states of acrylodan-labeled cAMP-dependent protein kinase catalytic subunits in urea, guanidine hydrochloride and 3-(N-morpholino)propanesulfonic acid solutions, by measuring changes in the emission spectrum of the protein-coupled dye, which is very sensitive to its microenvironment. Decomposition of the observed fluorescence spectra by a parameterized log-normal distribution function allowed the resolution of overlapping spectral bands and revealed the formation of three distinct protein states, denominated as native, denatured and unfolded structures. At low denaturant concentrations the formation of the denatured form from the native protein was observed, and this process was characterized by a blue-shift of the fluorescence spectrum of acrylodan, indicating that the dye was transferred into some water-deficit hydrophobic environment inside the protein molecule. Therefore, formation of a "dry molten globule" structure could be suggested in state. At high denaturant concentrations a red-shift of the emission spectrum of the protein-coupled probe was observed indicating significant extrusion of the dye molecule into water environment as a result of the unfolding of the protein structure.